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AUTHORS : 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Shchukarev, 3. A., Wovikov, Ge-ke¢ 30V/5 1-59-2-11/24 
Andreyeva, ‘I. ¥. 


Dependence of the Disproportionation Pressure of Low Tungsten 
Chlorides on the Composition of the Solid Phase 

(Zavisimost 'uprugosti disproportsitontrovaniya nizshikh 
khloridov vol'frama ot sostava tverdoy fazy) 


Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1959, Nr 2, pp “9-82 ‘US58) 


The thermodynamic charectertatic *f the i:sproporticnati «fF 
Wl, and Wel, to the final prodicts Wl., and metallic @ 
2 : 2 


4 
respectively, 19 only possidle if in the existing aclid phase 
no interaction of these substances occur. In this connection, 
investigations of the dependence mentiszned in the title were 
carried out here. WCl, was u3e31 13 initial progist for the 
proparition of the low tune * 0: fa MEE ee ONDE od a, rea | 


by repeated reduction ‘Refs a a es IT Or rarcvent, 


and Wl, by disproportionati-n of tne latter The initria 
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Dependence of the Disproportionation Pressurs: of Gt lS eet a 
Low Tungsten Chlorides on the Composition of the Solid Phase 


mixture used for the investi,;, tion, which contrined 


and Wl, and also metailic ¥. was analyzed by purely: 


(Ref 6‘. The results are indic: ted in table 1. The 
pressur? over the mixture was stutically determine: 
quartz-dinphragn zero manonater ‘see Refs 7, 9} Tre 
pressurs of the steam over a WCl, + as mivtture 


differeit ratios Cl:W¥ at aE SSPE nee tures (Tabie 2, 
shows tl.at the isothermal ‘i.e cf ae pressure at ‘the 
interval 4.6-4.0 Cl:W assuneg th of the 13 thermal 
line of the disproportionati n ;resiure “af the pure WCl 


This statement shows that th:re 18 2% certain lintted solunility 


between Wl, and WCl ,. The insrciucility of tne nentioned 


substanc?s in one another is determined by the pressure of the 


dispropo.;tionnted steam over the Wel, + #Cl, mixture at 
: < 


various watios Cl:¥ (Table 3) wich shows perfectly horizontal 
isothermal lines. Table !‘! shows the disproportionation 
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pressures of the steam over a mixture of wl, + metallic ¥. 


‘It shows that there is a certain interaction batween the 
mentioned substances. A comparative X-ray investigation 
showed that Wel, exists in the range 2.0-1.7, and some 


unknown lines can be observed beside the lines of the latter; 
in the range 1-0, there are only the lines of pure netallic 
tungsten beside some unknown lines. Therefore, the deter- 
mination of the disproportisnation scheme of the mixture 

wel. ie rendered very difficult by the exintence of a 


solubility of wel, and W in one another. There are ¢ ta: les 


and 8 references, 3 of which are Jjoviet. 
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5(2) SOV /18-4-9-22/44 

AUTHORS: Shchukarev, Se Acs Novikov, G+ Tey Suvorov, A.V. Kaksimov, Vu Ke 

TITLE: The Thermographical Investigation of the Systems Wl, - WO, 
Wl, = WO5s Wl, - Moll, 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 9, PP 2062-2066 
(USSR) 


ABSTRACT: Tungsten oxychlorides are only occasionally described in 
publications. However, 48 tungsten forms 4 considerable number 
of oxides and chlorides, & corresponding number of oxychloridea 

may be expected. The equipment used in the investigation is 
schematically drawn in figure 1. One of the thermograns drawn 

by means of two M-21 reflecting galvanoue ters is given in 

figure 2 as an example. A scheme of the electric furnace is 
shown in figure }. Figure 4 representa the melting-point diagram 
of the system Wl, - WO, From this it is evident that two 


oxychlorides are formed in the system WoC] , and WO,C1l,- From the 


melting-point diagram of the system WCl; - #0, (Fig 5) three 


Card 1/2 hitherto unknown oxychlorides were deduced: 
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The Thermographical Investigation of the Systems SOV /78-4-9-22/44 
Wl, - WOx, Wl, - W056 Wl, - KoC1, 


3WC1¢ «WO, WC1,-W0, (or WOCL,), and WC1,.3W0, - A simple eutectic 


and regions of partial solubility in the solid phase were 
ascertained in the melting-point diagram of the system 
Wl, - MoC1, (Fig 6). There are 6 figures and 5 references, 


1 of which is Soviet. 
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307/78-4-10-1/40 
Shchukarev, S. Acy Hovikov, Ge les Kokovin, G. A. 


Determination of Saturation Vapor Pressure and Molecular 
Weight of Tungsten Pentabromide 


PeRIODICAL: Znurnal neorganicheskoy khimii, 1959, Vol 4, Nr 10, 
pp 2185-2188 (U3SB) 


ABSTRACT: There are only a few data available in publications on the 
bromine compounds of tungsten presently known (WBre, Bre. 


Bra, HOB 4, Wo,Br,)- For thie reason the authors report on 


tensimetric and thermographic determinations carried out on 


wBr,- a(CO) ¢ and Br, were used as initial products, which re- 


act under formation of hexabromide which was decomposed in 
vacuo at 250° to give WBr, and Br,. The tensinetric determi- 


nation was carried out by megns of a diaphragm-zero-manometer 
made of heat-reaistant glaes of the P-15 type. The temperature 
was measured by means of the PPTV-1 potentiometer. Table } 
gives the values obtained for the vapor pressure of WBr, between 


170.4 and 364.4°C and 1 - 655 torr. In figure 1 the curve 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420018-4" 


"APPROVED FOR RELEASE 


1) eae 


: 07/19/2001 


Ostodes BB ptosis ck 


ira ERE ET 
SEi epee e tee. 


(CIA-RDP86-00513R001137420018-4 


SyEty 


~ 


sov/78-4-10-1/40 
Determination of . Saturation Vapor Pressure and Molecular Weight of 
Tungsten Pentabromide 


ee Picton” (age?) is showne Between 230° and the melting 
point 295°C the values are below the calculated curve owing 

to impurities. The computed values for the vaporization and 
sublimation enthalpy and -entropy are in good agreement with 

the values obtained by Le Brewer (Ref 1), whereas the resultant i, 
melting» and boiling points deviate from the data availatle 


in publications. According to table 3 the anelysis of WBr. 


gives a bromine content somewhat higher than that corresponding 
with the formula which ia due to bromine adsorption. The values 
computed at 678.2°K and 742.2°K for the molecular weight of 

WBr, are likewise above the theoretical valuee The presence of 


polymerized molecules is assumed. The solidification tempera- 
ture obtained by tenaimetry deviates 4 little from the value’ 
determined thermometrically (Table 5). There are 1 figure, 

5 tables, and 6 references, 2 of which are Soviet. 


SUBMITTED: June 1, 1957 
Card 2/2 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420018-4" 


"APPROVED FOR RELEASE: 


sy 
27 


7/19/2001 CIA-RDP86-00513R001137420018-4 


Eye SE SSS pa eB Pg oie ON BT 


‘ , , s s 
y 4 ai 
Ther nod namic {nveatigation of the lower ngs t 


bo no.tt120-131 'S9- 
Vast LGU 14 no Hea toaentonideal 


en chlorides. 
(MIRA 12:5) 


w B Tene eR) ene an eed 7 * CPN a ICR SE SIRS EERIE RAG [PE Poon RTECS CEE « 
perigee pre se gin Te 2 Bi bey a : 
Sn eet aenet eoeere ate CAF So «ei fete a ; 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420018-4" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420018-4 


Pe Ten 74. 


PPS RNS PET ESET 5 
SLE vat ee at te de ete ore Bs 


Bee Bers 
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AUT G2 Ss Ci SPAVS De Mey hehe "Pete SOV /A4B-23-10- 30/39 
; Novikov, G. I. 
8 Rate ae ie Aactaati ea aA Datla AEAT Si a. 
PITLas: On the Fossibility of a viecalar Spectral Analysis of Vapors 


vithin a wide Temparature Aang 


PERIODICAL: Lzvestiya Akacemilt nouk Sook. Sertya fizicheskaya, 1959, 
Yol 23, Nr 10, PP 1248-1250 (ISSR) 


ABUTRACT: For the analysis of gas- and vapor mixtures it is possible to 
use the spectrun of this mixture in the visible-, in the 
ultraviolet-, or in the infrared range} whereas in the ultra- 

violet range the cuantum energies are already so high that 
un-called for photochem2zzal reactions occur, the strong 
influence exercised by temperature in the infrared range is 4 
disturbing factor. For the investigation of a complex system 
in equilibrium, 4 spectroscc pic method is. in any case, 
insufficient, becaise i+ ag necessary, besides the partial 
component pressures: to know alsc the total pressure in the 
system. For their determination it js possible to employ 2ny 
statistical method, b2% the membrane method (with zero 
manometer) was timd to be especially useful. It was found 

Card 1/3 that the anount of absorption is influenced by pressure, and 
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fhe temperature dependence of tr 


amount of absorption nas hitherto not been quantitatively 


investigated. 


Such an empirical method 


was the aim to be 


fulfilled by the authors. An investigation of the temperature- 
dependent variation of absorption and optical density in 


jodine vapors resulted 


in the formula Ky *XyTs where *, 


is a quantity which 4a independent of temperature. For its 


verification the ey stem M0 y 


in the range 19-480°C. Figure > shows the 


- NO 


- NO - 05 was investigated 


2 
measured temperature 


dependence of the pressure Pp and of the optical density D. The 
diagram may be divided into 3 ranges: 1) 16-1000, equilibrium 


NAO, 


2N0, 


= 2N0,s 


I1) 100-200°, pure X05. 


III) 200-480°, equilibrium 


= 2HO + Oo. By using the Lambert-3eer law a formula may 


be derived for the determination of Xy? X, * (p, /p)(8/4)- 


For a given frequency the fo 
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Yaporo fiber jide Temperature fh: & 
%5575 = U.UI94 t 0.900?» Similar investiationa wero curried 


out of a number of ga- ixtures: wSle - Gh - Cl,i 

ii ~ uO Cl, - W = or Wi - ou - a -@ Pee) ere 
och, 0. 2 Cl, Ps and #001, 2 sere | C1 ol 
For the system HOCl, - wol¢ - #0,C1, the temperature 

dependence of p and L is also shcwn by a diagram in fi,ure 4. 
There are 4 figures and 1 Soviet reference. 
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28 (5) 
AUTHORS: Novikov, G. I., Suvorov, A. Vv. Sov /72-25-6-46/53 


TITLE: Membrane Zero Pressure Gauge for the Measurement of Vapor 
Pressure in a Broad Temperature Interval (Membrannyy 
nul'manometr dlya igmereniya davleniya parov Vv shirokon 
intervale temperatur) 


PERIODICAL: gavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 750-751 (USSR) 


ABSTRACT: Several years ago 4 production technique #as worked out of 
membranes for zero pressure gauges without the shortcomings 
of the pressure gauges according to reference 2 (Ref 1). As 

the membrane chamber is also in the present case not quite 
gmall enough, a device with smaller dimensions and a flat 
membrane was constructed. The pressure gavge may be made of 
molybdenum- or pyrex glass as well as of quartz (figure 1, 
scheme of the pressure gauge). The glass membrane is made 
from a glass ball which is blown and then flattened (Fig 2)- 
A rodlet ia melted on to the surface the shift of which in 
connection with a motion of the mombrane indicates A change 
in pressure on an opposed needle. The sensitivity of 
neasurements depends on the quality of the membrane, the 
thickness of the rodlet and the deviation of the top of the 
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Membrane Zero Pressure Gauge for t..e Measurement of SOV/32-25-4-40/53 
Vapor Pressure in a Broad Temperature Interval 


ASSOCIATION: 


Card 2/2 


rodlet from the needle. The high accuracy of measurement of 
the device was confirmed in determining the vapor pressures 
of sulfur, mercury, fodine, nitrogen oxides (Ref *) etc. 
There are 2 figures and 5 Soviet references 


Leningradskiy gosudarstvennyy universitet im A. A. Zhdanova 
(Leningrad State University imeni A. A. Zhdanov) 
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AUTHORS : Novikov, G. I-, Suvorov, A. Vi, Bayevy Ae Ke 
TITLE: Method of Determining the Pressure of the Saturated Vapor 


of Difficultly Volatile Substances 
PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, 'r 9, pp 1097-1099 (USSR ) 


ABSTRACT: A method was developed by which the sample is vaporized in 
an inert gae in 4 cloagd vessel, the inert gas acting aa 
elastic medium which transfers the vapor pressure to a pres- 
sure gauge outside the high-temperature range. From the scheme 
of the gauge (Fig 2) it may be seen that the substance to be 
investigated evaporates in a oy lindrical quartz vessel which 
° 4g housed in a furnace and is connected to a diaphragm zero- 
pressure gauge by means of a tube. The latter is contained 
in a thermostat and transmits the pressure to the pressure 
gauge which pernits measurements with an accuracy of * 0.5 torr. 
From the measurement results obtained on the apparatus deacrib- 
ed the pressure of the saturated vapor of KCl was computed, 
and a curve of the dependence of tne vapor pressure on tom- 
perature was plotted (Fig 3). Comparigon with the correspond- 
ing values in Stell's table shows good agreenent of the data. 
Card 1/2 There are 3 figures. 
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Yolatile Substances 

ASSOCIATION: Leningradakiy gosudaratvennyy universitet im. A. A. “hdanova 

(Leningrad State University imeni A. A. Zhdanov) 
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__NOVIKOV, G.1.; MAKARENYA, A.A.; RYABOV, A.N.; SUVOROV, A.V. 


Improved circulation nethod of determining the dissoctation 
of khin. 4 khin. tekh. 3 no. §1952- 


re, lev. vys. ucheb. zav; 
958 160. (MIRA 13:12) 


EKafedra obehchey 


1. Leningradskiy gosudarstvennyy universitet. 


1 neorganicheskoy khimil. 
(Gasea--dnalysie) 
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AUTHORS : Shchukarev, Ss. A., Novikov Vasil'kova, I. Ve, 
Suvorov, Ae V., Andreyeva, N. Vo, Sharupin, B. Noy 
Bayev, A. K. | 
onl 


TITLE: The Thermodynamic Properties of Chlorides and Oxychlorides 
of dungekey ane Molybdenum 4 
v 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 8, 


pp. 1650-1654 of 


TEXT: By applying various me hod. Arne authors wanted to check the —_ 
formation heats, formation entropies,‘and formation enthalpies in the case 
of Mo- and W chlorides, published in western papers (Refs. 1, 2). They 


investigated: Wle, MoCl,, WOCl,, MoCl), WO, C1, (obtained by a successive 
chlorination of WO, 5 by means of CCl) MoO, C1, (obtained by the 


reaction between MoO, and Cl, )i MoC1,, Wel), wl, (by the reduction of 


and {00 


MoC1, and WCl, by means of H,), and MoCl,, WCl, (obtained by dispropor- 
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tion of HoCl, and WCl,, and Mo0C1l 4° Two calorimetric methods were applied: 


1) Comparison of the heat of en of the investigated substance to the 
heat of solution of a substance whose heat of formation is known (Table 1). 
2) Combustion in oxygen (Table 2), Furthermore, the vaporization, depoly- 
merization, dissociation, and disproportionation processes taking place in 
a state of equilibrium, were spectrophotometrioally and tensimetrically 
investigated (Tables 3, 4). The enthalpies of formation, and partly also 
the standard entropies of formation were calculated from the experimental 
data. In Tablea 5 (Mo compounds) and 6 (W compounds) they are compared 
with the data given in Ref. 2 which were adopted almost unchanged by the WA 
US National Bureau of Standards (Ref. 9). The values determined by the 
authors are 1.4 - 1.7 times as high. Therefore, the dependence of the 

free energy of formation of i iar pea is different altogether, This is 
graphically represented in Fig. 1 (comparison of determined AH and CF 
for tungsten compounds, with the data of the National Bureau of Standards). 
and Pig. 2 (comparison of the & de orm of Cr, Mo, and W chlorides, with 


the data of the National Bureau of Standards). There are 2 figures, 
6 tables, and 9 referencuws: 6 Soviet, 2 US, and 1 Dutch. 
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6.4800 
AUTHORS s Novikov, G. I., Polyachenak, 0. G. 
TITLES Thermographic method of measuring the pressure of saturated 
vapors of difficultly volatile compounds 
PERIODICAL: Zhurnal neogranicheskoy khimii, v. 6, no. 8, 196%, 1951-'952 


TEXTs The authors uaeed the “boiling point" method which has the advantages 
of the method by L. G. Berg (Ref. 21 I2V, Sektory fiz.- Khim. analiza, 22, 
140 (1953)). This method makes it possible to determine the moment when 
the vavor pressure of the substances equals the pressure outside the reac- 
tion vessel. in the present case, this moment was determined from the 
temperature drop of the substances, which occurred with their increasing 
evaporation near boiling point. The apparatus required ig shown in Pig.!. 
When experimenting with hygroscopio and easily oxidizable substances, the 
reaction vessel ia connected to a vacuum apparatus and filled with pure 
The current from the differential thermocouple is aK 
meter of 107? a/mm+m sensitivity. 
he system at constant temperature, and the 


and dry nitrogen. 


measured by a mirror galvano 
pressure drop was effected in * 
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AL THORS: Novikov, G. I., Anareyeva, N. V. 


TITLE: New metnod for the syntnesi3 of low tungsten cn.cr. ies 
PERIODICAL: Zhurnal neorganichesxoy Knimil, vo 4%, mo. 4, O4e’, Yaw at 49h 


TEXT: The object for the present study was to elaborate 4 metnod permitting 
the production of larger quantities (kKiicgrams; of low tunpsten criorides. 
Production by reduction of WCle with hydrogen i8 not advantageous, and for 


larger quantities it also requires special apparatus Lecause .f tre danger 
of explosion hazard. This study gives thecretica, ctona:derations and tneir 
experimental confirmation with regard to the reduction of #0. with j 


phosphorus. On the basis of the thermodynamic data .S. A. Jnot.karey, 
GQ. I. Novikov et al., Referaty dokladov VITT Mendeieyevakew a" yegda, 


(Abstracts of the reports from the 4th Menie.eyes Tinere 3s ho. ob. fektatya 
fiz. kKhimti, M., 19598, pe. 220;, 4 gsod yiewd Vi the 2 ompe ards ae, onnd WoL, 
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is found to form from WCl, and white pnosphorus At uu of, Mereover, the 


equilibrium of the reaction (woo ,], + (F313) = [wes |. : (POCT 57 at 


200°C lies almost entirely on the right-hand side. s9 that the final 
reduction product would be free of contaminating oxychloride \8 =solid; 
g> gas). Phosphorus has also the advantage that 1% may be accurately 
dosed and the reaction conducted in the evacuated glass vEase+. Red 
phosphorus was used for the experiments and the reaction temperature was 


therefore raised to 250-300°C. WCl, was prepared by reaction cof tungsten 


with chlorine at 500-600°C. A glass apparatus (Fig.) was used for 
preparing low chlorides. WCly and phosphorus were fiiled into vessel B. 


For the preparation of WOl,s slightly more than the stoichiometrically 
required quantity of phosphorus was used, slightly less for that of Wel). 


The vessel is then evacuated and sealed at a. 8B is heated to 250-300°C, 
the volatile PC1l, and POC], are condensed in C. After the reaction, C is 
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* membrane method. The formation entropy wag calculated from the 
difference, Results are Fiven in Table 2. There ure 2 tables and 
6 references: 4 Soviet and 2 non-Soviet. The two references to Engiisr- 
languure Publications rend a9 follows: 6G, Takeshikoj'ma. Electrochem, 
Soc. Japan, 20, 173 (1952); x, Nishihava, 5, Tanda, T. Shimiza. Chem. 
Abatr., 46, 10826 (1952), 


ASSOCIATION: Leningradsk iy &osudarstvenn- niversitet (Leningrad State 
University) 


SUBMITTED : October 12, 1960 


Table 2, Legend: 6) : : @) ' © 
(a) Compound: oe j 3 4 eGp. ©). | @) OMe S4.6p- 


} : | UMA e-atnan | a 68 e maar, ' x2AAl2- MOD 2 00? moan 
>) ON Beast got Peete o ces mean | preter ACM =e hy 

' t = 

keal/mole ; 2KCI-LaCl, WIT LO 4240.5 $3 Ker Pda | 7.4040,47 | + 1.840,3 

(ce) WS peice KCl3 bach 5.664061] 7.4440 SKCE2Prchy | --14/08£0'38 | —17, 541.0 

SKCU. CeCly | -6'34 £024) 1,003 1 3 KCL Nae] --15,36 £070 | + 1,2$0°3 

entropy AKCH2CeCl, +. 12.00+0,48) 16,4410 | 3KC) 2 Nutty 7.6740,37 | —20'244 "4 
units/p-mole. RCV3CeCl |B g0,82 olor EtG | 
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‘abuay of the PrCl3 - Pr system. Zhur .neorg.khim. 7 no. 53 
1209-1210 My ‘62, (MiRa 15:7) 


1. Leningradskiy goaudarstvennyy universitet, khimiche skiy 
fakul'tet. 
(Praseodymium chlorides) (Praseodymium) 
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1093-1224°C for CoCl,, 1941-1192°C for Prel,, and 96¢0-1194°° for M40] 
7] 7 
The results sre riven in Fie. 5. These for Ndol, ure orly approxirate, 


us the invtial Udo vas contaminated ty a Pr. Table 6 vives the 

botling porrty, avaporation enthalpien, and evyaporathor entropies derpved 
from the results. The boiling poirts are lower than the corresponding 
published data (:. 1. Harrison, J. aner. Shen., 2, 601 (1952); Vv. ¥. at 
Serebrennikov, “himiya redzozenel'nyzh elementov (Chemistry of Rare Earth +7 
Elements), Tomsk, 1999, pe (95; RC, Vickery, Chemintry of tno 

Lanthanons, London, 1953, p. 270). The entropies of fusion were calculated 
from the melting points of the chicrider studied, and from the heats of 
fusion given in the above references (Tarle 7). The evaporation and 
sublimation enthalpies calculated mainly from experimental data are 
considerably higher than the published fizures (An. N. Nesmeyanov, Le A. 
Sazonov, Zh. neorgar. khimii, 4, 230, 231 (1959)). There are 3 figures 

and 7 tables. 


ASSOCIATION: Leningradsk«iy gosudarstvennyy universitet 
(Leningred State University) 
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“rhe rare earth cortent of the vapor decreases with rising temperature, 
wedon may be due to dissociatiun of the volatile forme of the compounds 
in the meit. There are 9 figures and 19 tahiea,. 
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Thermodynamic investigation of thorium oxychloride. Zur .nmecrz. 
khim. 8 no.wl:89%-93 Ja '63. (MIKA 16:5) 
(Thorium chlorides--Thermodynamic properties) 
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LO gt Se (EP ape eRe ye TOREESS SRR E RATES SCRE : 
L 17002-63 | EWP(q)/EWT (m}/BDS AFFTC JD/IW/JG 
Se : &/078/63/008/005/002/021 
- RUTHOR: . Novikov, @. I. and Polyachenok, 0. G. 2 - 
'. TITLE: a A study of NdC1.-Nd and Prel-Pr system 


. eee Aan rT 
_ PERTODICAL: Aes neorganicheskoy khimii, v. VIEE, no. 5, May 1963, 1053~ 
an 1059 


TEXT: For the systems referred to in the title the authors obtain iso- 
therms of vapor pressure at 11809, By using the obtained thermographic and ten- 
simetric data, the authors computed values of heat content (A.B 398) and free 


e . energy (A F898) for the formation of the solid dichlorides NdCl, and Prtly: 
AHBog = —169 + 3 kcal/mol & —167 + 3 kcal/mol 
4. F39g = —158 +h kcal/mol & —1596 +h kcal/mol. 


| There are figures and ; tables. The most important English-language reference 
reads as follows: L. L. Quill, the Chemistry and Metallurgy of Miscellaneous 
Materials, 1950. 


eos ASSOCIATION: The Leningrad State University, Chemistry Department 
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TOPIC TAGS: vaporization, rare earth element trichlorides, LaCl sub 3, CeCl sub 
3+ Prl sub 3, NdCl sub 3, ErCl cub 3, entropy, enthalpy 


ABSTRACT: , The boiling temperature, vapor pressure, entropyjand enthalpy (heat 

- content) were determined (experimentally) for La, Ce, Pr, Nd and Er trichlorides. 
They were calcuated for all of the other rare earth trichlorides. Orig. art. 
has: 1 table and 1 equation. 
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4S ' a . : . ; al 
oi ' OPEC TAGS: rare earth, rare-earth chloride, rare-earth enthalpy, rare-earth i 
t+ @teproportionation, rare-earth reduction, Born-Heber cycle, lenthenide chloride, | 
} - ; NACL aub 3, NACL sub 2, NACL — : | : 
: ‘ABSTRACT: ‘The thermochemical data required for the determination of the stability. 
: Of lower rare-earth chlorides have been obtained, The-heats of formation of | 
| | NGC, and NACL were determined calorinetrically to be -163.2 and -2h6.5 Keat/mol,’ 
' respectively. From these heats of formation the enthalpy chenge fn the dispro- | 
i - -portionation of NdCly by the reaction: - : 


eee INCL ggoiga * ONACLy + Nogoisa 


- was calculated to be -3.4 kcal, and AS®, 15 + LEU. The temperature of non- 
variant equilibrium of the &{sproportionation was found to be -k6C, below which 
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| NaCl, is thermodynenically unstable and cen only exist in the frozen state. The 1. 

: heats of formation of lanthanide (In) dichlorides in the solid state vere calcu- : 

 Yated by means of the Born-Haber cycle and are given in Table 1 of the Enclosure. | 

. The data in Table 1 suggeat that the heat of sublimation is the main factor which 

| determines the heats of formation of the lower rare-earth chlorides. On the basis 
of the data given in Teble 2, for InClz disproportionation by the reaction: 


tp, gate, ia ee Po aeeact ter eee fois despite 


Sal eor 6 & MMe gorsa + Mgorsas 


Wee eee ODN sted cee me Fee 


; the following qualitative conclusions concerning the etebility of the rere-earth 
' @ichlorides vere mader 1} In addition to the known SmClz, EuClz, and YbClz, the 
i  gtable dichlorides PmClg end TmClz can be obtained. 2) Among the less stable 
- -}. &fehlorides, in addition to the known NdCl2 and Prcle, it fe aprerertly possible | 
: to obtain in the solid state DyCl, and HoCl2, which are atabie at elevated ten- 
-peratures only, and ErCl. which is apparently stable at room temperature. | 3) Fore. 
_ mation of LeCl,, CeClo, éaci, , and ToCl, cannot be expected in the solid state or 
tn the melt. Caleulation of the equilibrium constants for hydrogen reduction of — 
LnCls to Encl, revealed the possibility of complete reduction of SmCls, EuCls, 
‘ and YoCly, but of only partial reduction in the case of Rd, Pm, Dy, Ho, Er, or 
Tm, Calculation of heats of formation of InCl by means of the Boru-Haber cycle 
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/ end of AH? and AF in tts dteproportionation by the reaction: 
Ce Gn te Fale gorsa = AACls orca + Wyre ge 
, Waa carried out; the results are given in Table 3. It wax determined that the 


formation of monechlorides in the solid ané molten atates {se ne ble, Ori 
ert. has: 7 tables, 11 formulas, and 2 figure, — e: ; 
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ras 


TIT LE; On the pressure of saturated NApOr in athe LaCl,- -La, PrCl,-Pr, and 
i ee -Nd systems © 


a ‘SOURCE: Zhurnal aeckeanicheeeey ichtml, v. 8, no 7, ‘1983, 1785-1786 


- | TOPIC TAGS: ‘rare earths, rare earth chlorides, taithawenl: praseodymium, 
: neodymium, PrCls, NdCls, LaCls, vapor pressure, solubility, boiling-point 


Casa heat of reaction, Pr(ll), Nd(iI} ja, Ss 


ABSTRACT: The vapor pressure of the PrCls-Pr, NdCl; -Nd, and LaCl,-La 
_ systems and the solubility of the rare earths in the chlorides of these systems 
| were determined in the 180—1350°C range. The vaporpressure samples 
‘weighing 0 .1—-0.2 g were méasured by the "boiling-point"’ method in heavy-walled 
‘quartz ampoules lined with molybednum to prevent reaction of the rare earths 
‘with quartz. Vapor-pressure diagrams plotted (see Enclosure), indicate that 
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dissolution of atomic La occurs and that ions of Pr(iI) and Nd(iI) form in the melt. - 
‘In all three systems the trichloride was the only compound to vaporize. Instability 
‘of the dichlorides in the vapor phase is probably associatéd with their-high heat of. 
-' vaporization. The positive deviation from Raoult's law observed in the PrCl,-Pr ; 
' “system may be attributed to the presence of some atomic Pr, The experimental 
‘heat of vaporization in the single-phase region was close to that of the pure 
‘chlorides (LaCl,, PrCl,, and NdCl,), indicating that the overall heat effect of 
| . ‘processes occurring during the dissolution of the trichlorides in the melt was 
‘close to zero, The difference between the heat of vaporization of the pure 
| —s-: trichlorides and that of NdCl, and PrCl, in the phase~separation region is 
| . governed by the heat of reaction of the disproportionation of the dichlorides, The 
| ‘latter was found to be 38 + 10 kcal for NdCl, at an average temperature of 1250°C, 
and 24410 kcal for PrCl, at an average temperature of 1230°C.. For thermo- pees 
“dynamic calculations from the data obtained on the disproportionation of the 
.dichlorides, more precise information concerning the nature of ions formed in 
‘the melt on dissolution of the metals, as well as experimental data on 
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a ‘ gpecific-heat of the trichlorides and dichlorides, would be required. Orig. art, 
- has: 1 figure. 
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TITLE; Investigation of dichlorides of rare-earth elements 
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SOURCE: Zhurnal obshchey khimii, v 33, no. 8, 1963, 2797 


TOPIC TAGS: rare earth metals, dichlorides, phase diagram, ther 
mal analysis, preparation, solubf{lity, bivalent fon formation, 
standard enthalpy of formation, neodymium, NdCl3, NdCl2, PrClo, 
chlorides, samarium, SmCl;, SmCl,, EuCl., EuCly, YbCl,, YbCl,, 
et ScCly, scandium, yttrium, Lacl,, lanthanun, praseodymiun, 
Prcl, 


ABSTRACT: In a study of rare earth dichlorides the phase diagrams 
of the SmCl,—Sn, hae ase and YCl,—Y systems have been obtaiaed 


by thermal cnolvefis. n tee SmC1l.—Sm svstem a stadle compound, 
Sacl, (mepe $330), ane an t-cerneciate contend, Savi eausncl. ¢ 


composes on melting), were formed. Reaction of SmCl, with metallic 
samarium is considered to be the best method for obtaining pure 
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SmC1l,. Compounds EuCl, and YbCl, are readily obtained by reduction 
of the trichlorides with metallic zinc. Scandiumddichloride 

(SeCl,) melted at 806C with decomposition. In the ScCl,—Sc system 
the tntermediate compound 2ScCl,-ScCl,, which decomposes on melting, 
was obtained, The solubility of yttrfumffin YCl3 was only 2 mol%Z 

at the eutectic temperature, 716C. Vapor pressure measurements 

for the LaCl,—La, PrCl,—Pr, NdCl,—NdglyCl,—y¥, and SeCl,—Se 


systems show thatbatomdc dissolution of La and Y occurs anc that 
divalent fons of Pré*+, Nd@t+, and Sc2* are formed in the melt. For 
the disproportionation of the dichloride to the trichloride and the 
metal, AH° was found to be 13 kcal/mole for NdCl, and 8 kcal/mole 
for PrCl,; in both cases AS° was equal to 3 eu (4t an average tem- 
perature of 1250C). The standard enthalpy of formation was 

-163.2 keal/mole for NdCl, and -246.5 kcal/mole for NdCl,. For 
solid PrCl, and ScCly the enthalpy of formation was approximately 
-163 and -145 kcal/mole, respectively. 
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TITLE: Fusibility diagrams of systems formed by samarium and ytter- 
bium di- and trichlorides with potassiun chloride 


SOURCE: Zhurnal neorg. khim., V- 5, no. 2, 1964, 472-475 


TOPIC TAGS: samarium dichloride, sararium trichloride, ytterbium 
dichloride, ytterbiun trichloride, .otassium chloride, binary chlor- 


jde fusibility, fusibility diagram 


ABSTRACT: This work resulted from che lack of data on the stabilizing 
action of alkali halides on the dinalides of rare earths. The 
: formation of solid phase compounds was observed and complexes were 
‘traced in the liquid and gaseous phases of trichlorides. Since there 
also is no literary data on the effect of KCl on rare earth dichlor- -. 
-ides, fusibility tests of Sm and Ybdi- and trichlorides with KCl 

were made and rag | diagrams plotted. It was found that thé 

solid state compound KCl*2SmCl decomposes during melting, while 
KCl*YbClo melts without decomposition. There is a similarity of 
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‘these fusibility diagrams with those of SrGlo-Ke}, and Cagh “Kgd 
due to the similarity of ionic radii of Sr¢“**-Sm¢* and Ca’ 27b i. 

(1.27 and 1.064). The SmC1,-KCl system showed, in addition to the 
: 3KCl*SmC1, and 2KCL-SmC13(adready known), a new compound KCl°2SmCl., 
‘while the*¥bCl,-KCL system forms only 3KC1°YbCl,. Complex ions wate 
‘observed in the liquid state. It was also found that a marked in- 
‘fluence of KCl on the relative stability of rare earth di- and 
trichlorides can only be expected for neodymium dichloride. Orig. 
art. has: 2 Figures. 
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SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 4, 1964, 173-7177 | 


TOPIC TAGS: samarium trichloride, europium trichloride, ytterblum trichlor- | 
ide, dissociation pressure, thermodynamic characteristic, static method, zero 
manometer, dissociation constant, heat of formation, entropy of formation, . 
hydrogen reduction, samarium dichloride, europium dichloride, ytterbium di- 


chloride, solid trichloride, liquid trichloride, solid dichloride, liquid dichloride 


ABSTRACT: The dissociation pressures of molten SmCl3, EuCl3, YbCl3 

(LaCl3i{q, =? LaClaniq. + 1/2Clg) were measured, and from theae the thermo- 
| dynamic characteristics for these rare earth di- and trichlorides were calculated 
| 


| 
| : 
TITLE: Dissoctation preasures of samarium, europium and ytterbium trichlor- 


The chlorine pressures et temperatures up to 1000C were meesured by the sta- 
tic method with a quarts-membrane sero manometer (G.L Novikov, A. V. Guvoron 
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, Zavodak. laboratoriya, 25, 750 (1959)). The dissociation congtants for SmCl3 
and YbCl3 were calculated according to the equation: «. = Pcl. and : See 
in which chlorine formation ia much greater, by the equation: Ke 

me ot 
From these data the standard heat and entropy of formation of the Sm, Eu end 
Yb di- and trichlorides were calculated. The data agree with literature values, 
Calculations were also carried out for the equilibrium in the dissociation of the | 
solid trichlorides according to the equation: LaCl3gqjqe—=t LaClggouid + 1/2C 
and for the reduction of the trichloridea with hydrogen: LaClg + 1/2Hg === 
LaClg + HCl. The equilibrium chlorine pressures over the molten eoteblorises 
at 1180-1400 C were determined: 
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TITL. Vapor Pressure and vapor composition in the potassium chloridesanarium, 
ytterbium, calcium and strontium dichloride systems 


SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 4, 1964, 1017-1019 


TOPIC TAGS: Potassium chloride containing system, samarium dichloride containing 
System, ytterbium dichloride contataing system, calcium dichloride containing 

System, strontium dichloride containing system, vapor Pressure, vapor composition, 
KCl-SmCl sub 2 System, KC1-YbCl gub 2 System, KC1-CaCl sub 2 System, KCl-SrCl sub 


ABSTRACT: The Saturated vapor pressures in the KCl-SaC1 ‘ KCL-¥bC1,, KC1-Cach 
and KC1-SrCl, Systems, and the gross vapor composition of the latter two systems 
were determined, The saturated vapor pressures Were obtained by the "boiling 
point” method at 1050 and 1150 C above melts containing 25, 50 and 75 mol.% KC1 
(figs. a, b). The data show tha systems deviate from Racult's law only slightly, 
and that the KL1-CaClo and KLL-¥bCl2, and the KLi-8rCl, aad KL1l-SaC1> systems are 
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| were calculated, The existence of the compound KErC1z-in the vapor phase is 
| periat» by the fact that a maximum appears on the curve representing the 


partial pressures of ErCl14 and KCl versus the composition-of the melt (the =~ 
- | -other pure substances present in the vapor are ErCl, ,.KCi, and K,Cly).. On the 
| basis o£ certain data obtained and also literature data, it ie concluded that .-[:! 
‘the formation of stable complex compounds takes place in KCl - LnCl3 systexs =. 
(which include the entire rere ozth fenily, Ln being a lanthanide), The 
compound KLnGl,, which does not exist in the crystalline state, vaporizes from - 
‘the melts, and ite content in the vapor increases in the La ~ Lu series, Orige..:/s 
art, has: 5 figures, 4 tables, and 19 formulas, ; oo ah 
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TITLE: Preparation of anhydrous chlorides of the rare earth elements 


SOURCE: Zhurnal prikladnoy khimli, v. 38, no. 5, 1965, 1160-1161 


ABSTRACT: High purity anhydrous jaathaawat bad erbium A leisaiaee (LaCl3, ErCl3) 
were prepared from Lag(C20,)3 and Ery(C20,)4°4.5 5 H)0, respectively. In each case 
a 3'to 4 gram sample of oxalate was placed in a quartz vessel and a mixture of 
CCl, and chlorine was blown over the sample for 30-40 minutes at 200°C in order 
to remove air and moisture. Then the temperature was raised to 400° to 450°C and 
the oxalate. sample was subjected to the CCl,-Cl2 mixtures (chlorine saturated with. 
. carbon tetrachloride at room temp.) for 2.5 to 3 hours. The flow rate of the —— 
CC1,+Clz mixture was about 3 to 4 Z/hr. Finally the temperature was raised for a : 
short time to 600°C: The resulting product was found analytically to be close to 
a00% Lach or ae Spectral analysis showed the total impurity (Fe, Al, Ca, Hg,:-- 
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also to other rare earth elements since all the oxalates of rare elements decom- 
pose at a temperature close to 400°C. Orig. art. has: 1 table, 1 figure, and 2 


formulas. 
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_ SOUR E: IVUZ. Khimiya 1 khimichoskaya tekhnologiya, v. J, no. 2, 1966, 180-184 


' TOPIC TAGS: free energy, rare earth chloride, alkali motal, alkalino earth metal, 
hydrogen 


| ABSTRACT: Published data on the thormodynamics of rare earth chlorides are used to 
| examine their reactions with certain oloments of groups I and I of the poriodio 
system in the gaseous state. These reactions are} 


(InCl;), ~ {In}y + 3/2(C12) (1) 

xl)? % 3/2(lp), - a(ulch ag (2) 
3/2(411) | + 3/2(Clp), ~ 3/2(uic12), (3). 
9720 at 1000 and 1900°K for (1), (2), and (3) was calculated for various rare earth 
‘ glements. From these data, values of the free energy of the overall reaction 
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(LnCls), + 3/x(M), ~ 3/x(MCly), + (in), (4) me 


, at the same temperatures were calculated for 1/2(H>), Li, Na, K, Ca, Mg, and Zn. It 

: 4s apparent from the equation itself that the reaction in the gaseous state is easier 

| the greater the exothermic effect of formation of (MCl,) from M and Cla. In group I, : 
' Li reacts most readily with the trichloride, and in Group II, Ca does. The free 


energy of the reactions 
(InCly), ~ {In}, + (C1) 
(Indla)e + 2M), ~ 2(MeaF, + {tn}, 


' (where Ln = Sm, Eu, Yb) was also calculated for 1/2(Hp), Li, Na, K, Ca, Mz, and 2n, 
: Orig. art. has: 6 tables and 4 formlas, 
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ABSTRACT: In this work, which constitutes the first attempt to study compounds of 
MI-Cl-ThCly, systems in vapor form, the. total vapor pressure in the KC1-ThCl, system 
was measured by the boiling point mo Hod. The vapor pressure data obtained by ana- 
lyzing the condensates over the molts “can be explained only by assuming that a com 
2 compound to which the composition KThCls was ascribed by analogy with NaZrFs 
asses into the vapor state (the other substances present in the vapor are KCl, 


KgOlas and ThCl,). On the basis of the experimental data, tho equilibrium constants 
$re calculated for the dissociation of this complex! 


(KThC1¢) ~ (KCL) + (ThCly), 
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“Water Balance of Certain Desert Plants,” G. N. 
Novikov (deceased), Bot Inst imeni V. L. Komarov, 
Acad Sci USSR, 4& pp 


“Botan Zhur" Vol XXXIII, No 5 


Studied water balance of following planta: 
Spirasa hypericifolie L., Kochia prostrata ca 
Schrad., Artemisia subleseingiana Keller, 
Anabasia truncata (Schrenk), styles cana C. A. 
M., and Statice suffruticosa L.. Tables shov 
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HOVIEDY, Ge oN, inzhener; GAVRIEDV, V.P., ‘nzhener. 


Sd Sangre 2 Ae 9 genta: 


The KL gantry craze. Mekh.trud.rab.10 no.4:31-24 Ap '56. 
(Cranes, derricks, etc.) (MLRA 9:7) 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420018-4" 


"APPROVED FOR RETEAOE: sl dtc Seer CIASRDPS6- pon tahoe te aouere: 4 


eur & grt esi art cates da ET a8 EASES 3 SSPE: FR ERS AS WEEE SoC aka Bao asd REED | EER BPM Ol RS COA RRS M 


HOYIEQV« Bc¥-,, inthoner, GAVRIKOV, V.P., inzhener. 


io 
Using winches with continuous notion cables in lusber ekidd és 
Makh.trud.rab. 10 no.10:36-39 O '56. (MLBA 10:1) 
(Lambering--Machinery) 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420018-4" 


